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MROMLINSKI, R,
#Experimental Measuring of Stresses." p. 430

"The 6th Convention of Delegates of the Polish Association of Building Eniineers
end Technicians in Iublin, September 13-14, 1953." p. 433

(Inzyniera I Budownictwo, Vol. 10, No. 12, Dec. 1953, Warszawa)

S0: Monthly ldigt of East European Acceggiong, Vol. 3, No. 6, Library of Congress, <une,
1954, Uncl.
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"Retaining Rain Water and Water from Melting

Spow in the Soil by Trenches", Pochvoved.,

Ho. 8, 19.9. Persiyanovke Station, Rostov Oblast,

Azov-Black Sea Agric. Inst., Chair of General Agriculture,

=c1949-.
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OVA, Zdenka; FASSATI, Hiloa' HROS. ?ellx' FASSATI, Pavel

Clinical significance of urobiliruhin working test, Cas. lek.
cesk. 93 n0,29:785-795 16 July 54,

1, & III, intern kliniky Earlovy university; prednoasta: prof.
MUDr J.Charvat.
(voRE,
capacity in liver dis., determ., urobilirudbin liver
funct. test
(LIVER FUNCTICN TBSTS,
bilirubin test in determ, working capacity of hepatic
patients)
(BILIRUBIN,

1iver funct. test in determ. working capacity in hepatic
patients)
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Mroveayk, A.. ...

e

Rubber rolls in operation. p. 200 PAFIR A CTLLCSA. (Ministerstvo
lesu a drevarskeho prumyslu) Praha. Vol. 9, no. 9, Sept. 195..

SCURCE: EFAL - IC Vol. 5 No.10 Cet. 1956
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Cn the eve of the sports club electionsj the role of trade
unions., Magy vasut 7 no.19:6 0 '63,
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HERODEK, F.; MROVEC, J.

Multiple unilateral cysts of the epiglottis, root of the tangue,
paelatine tonsils, nesopharynx and maxillary sinus in a womaen,
Cesk. otolarynge 14 no.52304-3C8 O ' 65.

1. ORL klinika lekarske falmlty Pelackeho University v Olomouci
(prednosta - prof. dr. J. Chvojka).
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BRYUKMAN, 4. [Briickman, A.];<ERQV$?S, 8. [Mrowec, S,]; VERBER, T. [Werber, T.]

Invratigating the degree of sulfur perticipation in the
reaction diffusion of sulfide secale formation on nickel,
Fis,-met, 1 metalloved., 20 no,.51702-707 K 165,

(MIRA 18:12)
1, Gornometallurgicheaskaya akademiya, g, Krakov, Pol'zkaya

Narodnaya Respublike,
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--Cemplete preximity spaces. Dokl.AN S3SR 108 ne.4:587-598 Je '56.
(MIRA 9:9)
l.Matematicheskiy institut Alkademii nauk Pol'skey Haredney Respub-
liki. Predstavlene akademikem P,S.,Alsksandrevym,
(Spaces, Generalized)
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MROVEC, J.3;HUBACEK, J.

laryngeal edems in so—called Melkersson—Rosenthal syndrome.
Ceske otolaryngs 13 noe€:363-367 N'5i.

1, Otolaryngologicka klinika lekarske fakulty Palackeho
University v Olomouci (prednosta prof. dre JeChvojkale
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KULICKA, F.; MROVED, J.

Complications following endotracheal anesthesia, Cesk.
otolaryng. 13 no.2:93-99 Ap '6L.

1. Otorinolaringologicka katedra lekarske fakulty PU
{Palackeho Universita] v Olomouci (vedouci prof, dr. J. Chvojka).
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MROWCZYK, S.

Some Soviet experiences concerning the adaptation of blast furnaces to operations
under increased pressure. p. 371

HUTNIK, Vol. 22, No. 10 October, 1955

(Panstwowe Wydawnictwa Techniczne) Katowice

SOURCE: EAST EUROPEAN ACCESSIONS LIST Vol. 5, No. 1  Jan. 1956
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MROWCZYK, 3.

Soviet researches -n the sintering of iron ores from Krivol Rog.

p. 333
Vol. 22. no. 9' Sent, 1955

HUTNIK
Katowice

Monthly List of E st Buronean Accessions (FEAL), Lf, Vol. %
s o y NO, 2
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tion of dye extracts
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S Jeziorek, L., and Zielinska, A.
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Aoplications--oyeing and Shemical Treatment of

ABS. JOUR. : RZEhld., H0. 16 g, Ho. 594440
AUTIOR Mrowczyneki, W., Nielopolski, A.. Mizgler-

IN3T. +Not given

TITLS “The Evalnation of Soume Polish Plants as Sources

of Dyestuffs for Wool

0a1r. PUB. Biul Inform Inst Irzemysl Drobnego.

aluus Mili., birch leaves (Betula alba L.), the
roizomee of Botentilla tormentilla Neck, the
rhizomes of Galliua varums, the pericarp of Jugzlans
regia L., the rhizomes of Polygonium Bistorta L.,
vihe pericarp of Aesculus hippocastanum L., the
groen parts of Calluna vulgaris galisb., and from
tre sheils of Arachis hypogeaé. The dyes were
applied to the wool by the one-bath (mordant dyes?]
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Cnemical Productls and Their
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AIAC YT S,
USSR/ Physical Cﬁémistry, Kinetics, Combustion, Explosions,
Topochemistry, Catnlysis.

Abs Jour : Ref Zhur - Knhimiya, No T, 1957, o2h 3k,

Author : G. Deren, G. Gober, E;_gzgzgﬁg*,,,,”

Inst Not given
Title ¢ Cotnection betwuen catalytic activity and electric conduct-
ivity of catalyzers mixture ZnO-Cr203.

orig Pub : Byul. Polskoy AN, 1956, otd IIT, 4, No 2, 102-107.

Abstrect : Catclytic activity (cA) (i.-e. quantity of CH%CHO formed by
h water) and

dehydrogeuetion of CpHgOy in a 20% mixture wi
clectro conductivity (7r) of the following substances are stu-
died: 4Zn0 + Crp03; 3Zn0 + Crp0s3; 2Zn0 + Cr203; 200 + Crp03;

7n0 + 2Ccp05; Zn0 + 3Cra0s; Zn0 = UCrp0s; 2Zn" and CrpOs at
250-5500, %n cnse of catglyzers with high contents of 7Zn0 ¢
grows during the reaction process as on electronic semiconduc-
tors (IZhKhim. 1950, 28534). In case of catalyzers more rich
in C12036" falls in the process of reacticn at temperatures

< L4500} at temperature > 450007 falls at the beginning and
then grows,ns it wos observed for holed semiconductors.
(RZhKhim., 1356, 39075). For Zn0, 3700 + Cro0scnd bZnd + Crp03,

Card 1/2 -143-
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mary}.-—Expts. were carried oot on the kinetics of miifuriza.
-tion of Cu end Cu-Al alloys contg. 1-5% A). The rate
eongt. X X 10* waa equal to 8000 for Cu, decrensing para-
_bolically to &5 for the 4,939, Alcontg. alloy, The sulfide
seale on alloys conalsts of 2 layers, the externs) contg.
Cus.ed 2o uo Al, and the internal one contg. sulfides of
both metals and metallic AL, The procsss is exploined 58
due w0 opposingly diyccred diffusion of Cu loos asnd S,
,Orowing Al content decreases the active cross section of
“diffusion potl ia Cu, snd evea the value of X The mecha-
aism of sulfurteation of Cuy 8 o Cof i capluised 1 the
Suime way. Al Kreglopsbieon
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[FIROWEC, Jrmwissow
POLAND / Chemical Technology. Chemical Products H-4

and Their Application. Corrosion. Protection
from Corrosion

Abs Jour : Ref. Zhur. - Khimiya, No 2, 1958, No 4955

Author. : Mrowec Stanislaw, Werber Teodor
Inst : Not Given
Title : Effect of Treatment Procedure Applied to the

Surface of Metals and Alloys on their Resis-
tance to Corrosion.

Orig Pub : Hutnik (Polska), 1957, 24, No 4, 142-147

Abstract : A critical review of papers published in re-
cent years which are concerned with questions
relating to the dependence of corrosion re-
sistance of metals and alloys upon the proce-
dure utiliged in treating their surface. The

Card : 1/2
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tures, i s
zja:telaza | slall przy wysoklch temperaturach”, Hutnlk.

h:m one layer At temperatures of
.cra onc af: mugneme the other of
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ditions In- the alloy as’ will ‘inhibit the- difuslon ‘of iron
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‘wpothealotry, Catalynla,

AB3, JTUR, o Riithra., do. e 1959, o, 56440

U, .~ ; )

ALTAOH $Czerski, L., Mrowec, S., Wa.lizcicws, K., and
R A

1757, : koY given

TI0n . Dlovesligat oa of .ne Mecns.om o of the Tarnlzhing

of Sailver in Ligu.n Sulfur
ORI, PIB.  tArch Huta, 5, 40 1, == (g4

ABSDAALT : The authoers nave avplia. 'aa gravimetric met.od
to the investignt.ia ¢f ihwe Xizetics of the
tarnisning of s:ilver (9%.2% Av) in liguid sulfur
at deni-B4+.  Tne wnwvantit; of A; which reacts
18 a iirear fuuctisn of tre Lime, indicatiay that
the rate of tarnisiing Lg datermined Uy ‘he reac-

tion at tne lisuvid-golid interface. Tnz anergy !
. a2f activstion for the reaction is 15,500 kcal/mol
at 220-500° ang 5,250 kzal/mol at 300-444%°, Tha

cogiposition of the reaction praduct vsries siightly
\

X
Ca2D: 1/3 Weboer, T.

[~
~3
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CATEGORY :
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AUTHOR
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TITLE :
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MROVWEC, S.; WERBER, T.; CZERSKI, L.

e

The mechanism of forming a two-layer oxide scale on copper and zinc alloys. p. 113

ARCHIWUM HUTNICTWA (Polska Akademia Nauk, Komitet Hutnictwa) Warszawa, Poland,
VO].. 3’ no. 2, 1958

Monthly List of East European Accessions. (EFAI) IC, Vol, b, no. 9, September 1959,
Uncl.
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VROWEC, S.

WAJSZEL, D

WERBER, T.

Oxidation of metallic alloys at high temperatures. p. 709.

WIADOMOSCI CHEMICZNE. (Polskie Towarzystwo Chemiczne)
Wroclaw. Vol. 12, no. 11, Nov, 1958
Poland/

Monthly List of East European Accessions Index (EEAI), IC, Vol. B, no. 6, June 1959
Uncl.
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— . POLAND / Chemical Technology. Ohemical Products and H-4
Their Application. Corrosion. Corrosion
Control.

Abs Jour: Ref Zhur-Khimiya, No 1, 1959, 1607.

Author . Mrowse,—8te,- Wajazel, D., Werber, T.

Inst + Not given.

Title . The Corrosion of Iron and Steel at High
Temperatures.

Orig Pub: Hutnik (Polska), 1958, 25, No 1-2, 26-34.

Abstract: The genecral regularities in gaseous corrosion
processes are considered, particularly the
problems of oxygen diffusion toward the metal
surface, formation of films (F), reactions ocC-
curing on the boundary of the metal - F inter-
phasey The correlation between defects in the
crystalline lattice of a metal and the nature of
gfhe F being formed are discussed and oxide of F
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POLAND / Chemical Technology. Chemical Products and H-4
Their Application. Corrosion. Corrosion
Control.

Abs Jour: Ref Zhur-Khiaiya, No 1, 1959, 1607,
Abstract: 4) melting temperatures of a series of metals,

maximum temperature applied in basic con-
struction metals,

5) mathematical treatment of the proccsses of
gaseous ocorrosion.
-- F. Slomyanskaya.
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- loys by the use of
tion of the sulfuration mechanisa of Cu-Zn al e
radioisotopes. Bul Ac Pol chim 7 no.8: H#7-551 *'59. (EEAI 10:4)

h v Krakowie 1
. Osrodek Fizyki Jadrowej Institutu Badan Jadrowyc
]I.nat::nt Chon{kOgd.noj. Akademii Gorniczo-Hutnicze] w Krakowie.
legt Von H.Niewodniczanski.
Vorge %tSulfuration) (Copper-ginc alloys) (Sulfur)
(Radioisotopes)
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j estigmtions of the silver sulfurizing mechanism b
y the use of
S radioactive isotopes. Bul Ac Pol chum 7 no.10:737-741 159,
(ERAI 9:6)

1. Zentrum fir Kernphysik (Krakau), Institut f@ir Kernforschung.
Katedra Che-u‘ﬂornlcu,). Akedemia Gorniczo-Hutnicsa, Krakow.
Vorgelagt von H.Niewodniczanski.

(Sulfuration) (Stlver) (Radioisotopes) (Sulfur)
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MIKULSKI, Jan; MROWEC, S*l:an:lxslaw;~ STRONSKI, Ignacy; WERBER, Teodor

Stud; of the mechanism of sulfurization of copper with the aid of
the 338 isotope. Rocs chemss 33 no.6:1285-1290 *59,  (ERAI 9:9)

1. Instytut Badan Jadrowych Polskiej Akademit Nauk, Krakow i
Katedra Chemii Gorniczej Akademii Gomiczo-Hutniczej. Krakow
(Copper) (Sulfuration) (Radioisotopes) (Sulfur)
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hanisa of double-layer sulfide
Some aspects of the formation mec Lo 396 160,
scales on metals and alloys. Chemia stosow 4 mo 3{3:9)

1, Katedra Chemii Gornicse] Akademii Gornoczo-Butnicsej w Katowicach,

(Sulfides) (Metals) (Alloys)
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A0T6/A126
AUTHORS: Czerski, Iucjan, Mrowec, Stanisltaw and Werber, Teodor
T T S
TITIE: The problém of isothermy in investigations of the kinetics of
metal oxidation
PERIODICAL: Archiwum Hutnictwa, v. 5, no. 1, 1960, 105 - 115
TEXT: The determination of the character of the kinetic law according

to which the reaction of metal oxidation occurs in its first stage at high tem-
peratures causes Very much experimental difficulties. The main difficulty con-
sists in the faet, that in several cases it is not possiblé to obtain isothermic
or isobaric conditions of the reaction course for the reason of the great rate of
the process at its first stages. The kinetic data obtained at such conditions
for the reason of the impossibility of determining such paramelers as temperature
and pressure or concentration, lead to wrong conclusions with regard to the
kinetic law. The authors are engaged in a detalled investigation of the problem
of 1sothermic measurements of kinetics of the first stages of sulfurization re-
action of copper and silver in 1iquid sulfur. Measurements of the kinetics of
copper sulfurization were carried out on preparations having room temperature at
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the beginning of the reacgtion and on those heated up to the temperature of the ‘///
reaction medium. It was stated that the course of the first stage of the reactiam
depends upon the preliminary temperature of the preparation. In the case of cold
plates a certain lapse of time 1s necessary o heat them to the reaction tempera-
ture; 1in the other cases there occurs an over-heating of the preparation as a
pesult of the exothermic reaction. The phenomenon of over-heating of the pre-
parations is closely connected with the ratio of the heat capacity to the surface
of the preparation. Baged on measurements of the increasing mass of the sul-
furized preparations of copper and gilver heated up to the reachion temperature,
and based on the thernodynamical data, the quantity of the evolving heat, per unit
of surface after the first 5 geconds was calculated. To confirm the results of
these cglculations, table measurements of the temperatures for the silver and
sopper preparations-uere carried out. These measurements showed that for the
silver preparation the temperature rises in two seconds from 44140C to U90°C and
for .opper to 550°C respectively. In reference to this D. Wajszel's inyestigations
concerning *he kineticsg of the first stage of sulfurization © gilver in hoiling
sulfur carried out on heated preparations do mot relate to isotnermic conditions
and therefore do not satisfy conditions required for such measurementus. There are
2 figures, and 19 references: 8 Soviet-bloc and 11 non-Soviet—bloc. The reference

Wikl
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to the most recent English-language publication reads: Lichter B., Viagner C., J.
electrochem. Soc. 107, 1960, 168.

ASSOCIATION: Katedra Chemii Gérniczej, Akademia Gérniczo-Hutnicza, Krakow (De-

partment of Mining Chemistry, Academy of Mining and Metallurgy),
Krakow.

June 16, 1959.
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AUTHORS ; Mrowvec, Stanistaw, Walliach, Krystyna and Werber, Teodor
TITLE: Kinetics and mechanism of the reaction between Sulphur and

8ilver-zing alloys
PERIODICAL:  Archiwum hutnictwa, v.5, no, 4, 1960, 323-344

TEXT: The authors investigate the kinetics of sulphurization of

4g-Zn alloys containing from 6.0 to 68.5% of zinc. The rate of the sul- V//
phurization was hmeasured by the balance method. Rate measurements were
carried out for the vwhole concentration range of the investigated alloys

at the temperature of b4hoc, por four selected compositions the authors -
also investigatad the relation between Sulphurization rate and reaction
temperature within the range of from 300 to 4449¢, 14 was stated that the
sulphurization process of the low-peroentage alloys (up to 26.1% at.Zn )
occurs according to the parabolic law. The values for the parabolic con-
stants are given in Tables 1 and 2, It was found that with the increasing
concentration of zine in the alloy, the rate of sulphurization decreases
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Kinetics and mechanism of the reaction ves 4076

according to the relation given by Czerski, Mrowec and Werber in Reference
3 "Archiwum hutnictwa PAN, 3, 1959, 245", where

k" = 4o BN (17)

where k" - parabolic constant, A and B - empirical constants, N - concentra-
tion of zinc in the alloy in molar fractions.

8 of the constants A and B
in Eq. 17 relates to a change of the energy of activation of the sulphuriza-
tion process. The values for the activation energy are given in Table 3.
The sulphurization process of alloys containing from 35.2 up to 68.5% at.Zn
occurs accordirg to the logarithmic law, but the sulphurization rate practi-
cally does not depend on the concentration of zinc in the alloy. The scale
formed on low-percentage alloys, up to 26.1% at.Zn, consists of two layers.
The external one is homogeneous and consists of e - Ag2S, the internal lay-
er is a heterophase mixture of sulphides o¢ - AgoS and /3 - ZnS. Investiga-

Card 2/6
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tions carried out by the marking method proved that the "marker" is always
on the boundary of both scale layers. Investigations concerning the rate
of growth of the external scale layer have demonstrated, that the growth
0f this .layer and the growth of the whole scale occur according to the para
bolic law. The authors express their thanks to Professor, Doctor Lucjan
Czerski who guided and evaluated this work. There are 5 tables, 12 figures
and 27 references: 16 Soviet-bloec and 11 non-Soviet-bloc.

ASSOCIATION: Katedra Chemii Géorniczej Akademii Gdorniczo-Hutniczej, Krakow
(Department of Mining Chemistry, Academy of Mining an¢ Metal-
lurgy, Krakdw)

SUBMITTED:  October 9, 1959
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MIKULSKI, J.; MROWEC, S.; WERBER, T.

Research on the mechanism of sulfuration of Ag-In alloys by the use
of 353 radioisotopes. Bul Ac Pol mat 8 no.}:179-182 '60. (EEAL 9:11)

1. Osrodek Fizykli Jadrowej, Krakow, Instytut Badan Jadrowych, FAN
Katedra Chemii Gorniczej, Akademia Corniczo-Hutnicza, Krakow.
Vorgelegt von H.Niewodniczanski.

(Sulfuration)

(Radioisotopes)

(Silver-zinc alloys)

(Sulfur)

(Alloys)

i
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MIKULSKI, JL; MROWEC, S.; STRONSKI, I.; WERBER,T.

On the mechanism of sulfuration of Cu-Au alloys. Bul Ac Pol mat. &
no.3:183-18§ *60, (ERATI 9:11.)

1, Osrodek Fityki Jadrowe), Krakow, Instytut Badan Jadrowych, PAN
i Katedra Chemiil Gorniczej, Akademia Corniczo-Hutnicza, Krakow.
Vorgelegt von H.Neiwaseniczenski.

Sulfuration)

(Copper-gold alloys)
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MIKULSKI, J,; MROWEC, S.; STRONSKI, I,; WERBER, T.

Oilv the mechanism of sulfuration of Cu-Zn- alloys with low Zn comtent,
Bul Ac Pol mat 8 no,5:333-337 '60,

1. Osrodek Misyki Jadrowej, Krakow, PAN; Katedra Chemii Gornieso-
Hutnicsej, Akademia Gornicso-Hutnicsa, Krakow, Presented by H.
NHievodnicsanski,

(Sulfuration) (Copper-sinc alloys)
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BRUECKMAN, A,; MROVEC, S.; WERBER, T.; GILEWICZ, J,

Use of a radiocactive sinc isotope in studies of the mechanisa of
sulphurisation of copper-sinc alloys, Bul chim PAN 8 no.9:489-4%2
160, .

1. Department of Physics II, School of Mining and Metallurgy, Cracow
and Department of General and Coal Chemistry, School of Mining and
Metallurgy, Cracow. Presented by M. Smialowski,

(24nc) (Isotopes) (Sulphurization)
(Zinc-copper alloys
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AUTHORS: Mrovets, S. and Verber, T. \{
e ————————
TITLE: Some Basic Problems in Studying the Oxidation of Metals

PERIODICAL: Fizika metallov i metallovedeniye, 1960, Vol.10, No.4,
PpP.572-580

TEXT: The authors discuss published work (Refs.1 - 31) on the
scaling of metals, including their own work (e.g. Refs.17,18).

They go on to propo layer
scale and to point for interpreting

results of investigations with inert markers, For experimental
convenience their work was carried out not on oxidation of metals
but on their reaction with sulphur, since the latter usually
pProceeds at lower temperatures and the solubility of sulphur in
most metals is less. Flat qgnggr#Lnd silver‘hpecimons were
sulphided in liquid sulphur at 445°C til1 a surface layer §21ck

enough to absorb the bota-gadiation from the radiocactive S isotope
had been formed. Some 53 was then added' the experiment being
continued for different times, The scale‘''was stripped off the
metal residue and its activity on both sides determined. The
results (Tables 1 and 2 for copper and silver respectively) are
Card 1/3
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Some Basic Problems in Studying the Oxidation of Metals

contrary to those expected from investigations using inert markers
(Ref.15) or chemical analysis, They indicate that inward diffusion
of sulphur throwvgh the outer layer is not involved in the formation
of a two-layer scale on these metals. The authors suggest that in
the initial stage a thin layer is formed which grows by outward
diffusion of metal with plastic settling of the scale on to the
metal (Refs.32,43,44). At a critical scale thickness its further
settling becomes impossible and a gap is formed between it and the
metal, A new scale layer forms on the core, the oxidizing agent
being supplied by dissociation of the outer layer. Metal ions and
electrons produced by this dissociation diffuse outwards through the
outer layer and combine with sulphur. Further growth of the outer
layer depends on bridging across the gap. The mechanism is shown
schematically in Fig.l. The authors criticize the usual
interpretation of the location of the inert marker in the scale at
the boundary of two layers as evidence of diffusion in both
directions. This effect, the authors show, can be explained in
terms of their proposed mechanism: Figs.2 and 3 show photomicro-
graphs of the boundary regions in experiments with copper and silver

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135510017-7"
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Some Basic Problems in Studying the Oxidation of Metals

respectively, containing 7 x 10~3 cm diameter platinum wire

markers; Fig.4 refers to silver for a comparatively short duration

of scaling. Professor L.Czerski made valuable suggestions for this
work ., There are 4 figures and 2 tables and 48 references:

4 Soviet, 14 English, l4 German, 3 Fremch, 9 Polish, 1 Private U%(
communication and 3 in Acta Met.

ASSOCIATION: Gorno-metallurgicheskaya akademiya Pol'skaya
Narodnaya Respublika g. Krakov (Mining-Metallurgical
Academy of the Polish Peoples Republic, Cracow)

SUBMITTED: March 1, 1960
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Mrowec, Stanistaw

TITLE: Mechanism of metal oxidation at high temperature

v. 6, no. 1, 1961, 61 - 82

ions concerning the mechanism of the

PERIODICAL: Archiwum Hutnictwa,

TEXT = The main problem in investigat
oxidation of metals 1is +re recognition of the diffusion mechanism of the {ndividual

reagents through the scale forming and thelr relative part played in the whole
process of diffusion. The results of present investigations on tne mechanism of
oxidation of metals in high temperatures confirmed the fundamental assumption of
Wagner®s theory [Ref. 5: C. vagner, Z. physik. Chem. o1, 1933, 25 Ref., 6: C.

, 32, 19%, 447], but some experimental facts 1ike the

Wagner, Z. physik. Chem.
formation of & double-layer scale of the same chemical composition for both of them
1ained by this theory. Investigations on the basis of the marking

e-layer gcales demonstrat-

method, for axample, show that the increase of the doubl
ing defects in the space jattice exclus e of the lattice
two—directional diffusion of poth reagents.

occurs, as a rule, in consequence of a
metal and oxidizer. The results of these {nvestigations are {n contradiction to

can no% be exp
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Mechanism of metal oxidation at high temperature AO76/A126

Wagner“s-theory and %o the results of the measurements concerning self-diffusion.
In order to explain these contradictions, {nvestigations of the mechanism of sul-
furization of copper and silver with the application of & radloactive jsotope of
gulfur 358 were carried out. Tpne purpose of these {nvestigations was To explain
the role of diffusion of sulfur, played jn the process of formation of a double-
layer sulfide scale on these mehals, and does 1t really take part in the inward
diffusion . These {nvestigations were carrted out in 1iquid sulfur at uuu°c.
Tests were made with gpectral pure copper, 99.999% Cu and silver containing 99.97%
Ag. Ash content in sulfur 4id not exceed 0.03%. Preliminary +ests showed thal
oxidation scale was 3.10'2 cm thick which absorbed B rays emmitted DY 1sotope 35 S.
Tre author gives a new model of the mechanism of formation of a double-layer scale
on metals. According to this model the formation of an inner porous layer {is re-
lated to the formation of a fissure between the metal and the scale as & result of
jimitations in vhe dimensions of the specimens and the plastic flow of the scale.
Tpe formation of this fissure permits the dissoclatlion of the gcale on the phase
poundary scale/fissure, and a secondary process of the formation of a metalllc
compound with the oxidizer on the core surface. In result of thie processb the
figzure partly fills up 8O +hat “he contact between external scale layer and the
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Mechanism of metal oxidation at high temperature

is partly restored. Investigations into the kinetlcs of the in-
sulfide scale on copper indicated that “he

s layer occurs approximately according
he whole scale occurs according to the
the slowest partial process devermining

metallic core
crease of individual layers of the
process of formation of the internal porou

to the linear law, while the increase of t

parabolic law, From this it
the formation rate of the internal layer of the sulfide scale on copper is the
al layer of the scale,

dissociation pro.cess of the cuprous sulfide of the extern
tions indicated that 2 conventional interpretation of the

The author's investiga

results of investigations, by marking in relation to a double-layer scale, 1is

not accurate and requires corrections. T111 now it was assumed that the locallza-
f its layers means that an lincrease

tion of the marker in the scale between WO O
of the scale cccurs as 8 result of a simultaneous diffusion of both reagents: an

outward diffusion of tne .metal permitting the formation of the external scale and
an inward diffusion of the oxidizer causing the formation of the internal porous
layer. In case of sulfurization of copper and silver it was stated that an in-
crease of the double-layer scale on thesé metals occurs exclusively by the outward
diffusion of the metal while +ne localization of the marker in the scale indicates
the tWO—directional diffusion of both reagents. The autho

r discusses the results
of marking in relation to a case of a double-layer scale. It results from this

card 3/5
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The author ~nanks frofessor

BloC.,
Carw.er.

foem, Physlcd 21, 19%3. 1117+ R
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discussion +hat it is qecessary t,0 carry out

regardless to the time of oxidation. is
always fourd in e external layer of the scale on the boundary of the internal
one, then 1t may indicabe "€ presence of 2 two-directional diffusion of both re-
agentsq i1.2. the gystems Ni-0O. But when the successive {ncrease occurs in the
tntckness of trhe scale With whe marking peing first in the external compact 1ayer:
aﬂd‘changing +hen into +pne porous internmal one, this indicates tne existence of a
restoring process, i.B. dissociation, of the external layer of the scale. Tne in-

yestigations’ of the marking can in no case

Wagner of the Max Planck Institute of Phys

many . for relp glven ic preparing and conduc™ing 1nvestigations.
ez, T figures, 12 prio*.os and 5 references:

Tr.e refetences g wne foJr most recent English-language pub;ications read
as follows: C. pir-henail. R. Meussner. Corrosion 13, 1957, 671
Anderko. Constiwuzion of binary 3lioys, Mo 0raw-Hill N.Y. 1958
r. Richardson, b

26473
P/038/61/006/001/002/002
Mechanism of metal oxidation at hign temperature AOT6/A12D

a serles of measuremenﬂs relaved to

pe applied to quantitatlve measuremen”E.
Doctor, Lucljan czerski and Professor, Doc*or Carl
ical Chemistry in Goettingen. West CG=r-

Trere are 2 tab-
25 Soviet-bloc and 31 non—Soviei-

B, Hansen, X.
W, Moore, .
Meraiz 7. 1952 1.
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P/036/61/006/001/%2/ %2
Mechanism of metal oxidation at high temperazure AOTE/A126

ASSOCIATION: Katedra Chemii Gérnicze]) Akademii Gbdbrniczo-Hutniczej, Krakbw (Depart -
ment of Mining Chemistry, Academy of Mining and Metallurgy, Lrakbw)

SUBMITTED: February 27, 1960
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tur drowec, Stanislaw
ST fﬁgﬂﬁcﬁﬁﬁﬁidmréf hetero-phass ::ale rormation or
binary alloys
PruweoDICAL: Arcbiwum hutnictwa, v.6, no.4, l:l, 527-:61
TEXT: Corrosion protective films formed on the curface ol

high~temperature alloys have properties which depend mainly on

their concentration of lattice imperfections through which the
underlying ions of metal and oxidizing agent can diffuse, lisually

the selection of refractory alloys is based on results of extensive V/
bractical tests rather than on theoretical grounds simjly because —
of insufficient knowledge of such processes. The rea.or fo: ic

lies in experimental difficulties associated with studies of the
mechanism of gaseous diffusion through such poly-pnase, muiti-
component type corrosion protective films and scales, Hence, thne
corrosion processes are usually investigated on mouel studics in

which test refractory alloys are exposed to controlled attack of
aggressive atmosphere. In the present investigation an attempt

was made to obtain experimental verification of Vagner's iheory

Card 1/
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The sechanism of hetero-phase | 58701/ 60, ny c 3y '3 V/
FOL LS5t v

(Refs,?-&, J. clectrochen, Sou, 105, L95%, 471 anc 6. 7, by ».aminiag
the mechanism of hetero-phase scale format ion on Siiary - v, )
f-40, Lu-Ni and Ju-Au alloys expozed to the aztion of molr

radioactive sulphur ($35) USing apparatus descriog opey Od Loy

° the present author (Ref. 12: Archiw, Lutn, AN o, L N Y e
test alloys were sulphurized until the scal:: - L wa
sufficient for complete absorption of Serdguall. . foan p .
Lsatope, ¥Mithoul interrupting tae Lest, 200w oo NS I
Loty thna reaction med ' um and tue sulpnurizati oo COuulk e 1
Joalinite time periods, after which tne caale Formed was poeled ori
the specimen's surface and the radioactivity of tpe L0 ani

bottom surfaces of the scale specimen. wasg letermine {owen

foind that irres_.clive of the Lime of suapburizat .o °n o0t Lhe

int< nal surface of the scale formed on Cu-.n, Lp-Ta, Lgz- S

Cu-Au alloys shows the presence of radioactive :ilpher. o

tesulbs thus indicote that the scale growth or th. ¢ - 1, e -
compatible with inward diffusion of sulphur, Lol a e v

~u=Ni alloy Specimanc. such nwa.cd A0S i owa s cory :
avsent,  saprlemerany oo . Cirred that o 2ilonur o at or -

T2
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CUC wecaaniam ci o SO=po e AL LYo f:";ﬁ/&%/i’,/,‘}/
L4035 5

Cu=“n alloys. the formation oy thie innerp R T layer .o

almosi, exclusivoly di1r to the Pnward CAltusiogn of c1lphyur, tudies

of Lie BeChuring Galphgs diltusion 1 to Lhe conclusion shag
Sulphur doos not 1i:fys vhTo o h Gia CIYUlAal Loyt lee tn tne Torm

of il hup g5 DiL LR sulplir atous O molicylng penetrat.

chrouga e e racks present, in the Scale, Signif.cang Submicry-
POIOSity wus detected in the external scale layer formgd on <i-Ln

and Ag-/ u alloys, the pore diameter being les. then 102 X .
investigationg showed that in Salphurization of tn: Su-gzn ailoys,

the growth of the heterophase Sulphide scgle T2raits from 4 V/
simultaneousg and two—directional diffusion of the more noble meuad
and the oxidizer through the scale, Tne less nople netal vyses
Practically no Part in the diffusion Process, e nore nobje
metal diffuses ip the form of 101S through the Crysual lattice
defects in the compound formed by the meta] and ihe oxidige- arnd
Sulphur dirfuses inward into the scale in the forq of €lectricaily
aeutral particles consisting of single atoms or alonic ETouUps,
Because of the presence of cracks ip the scale, tnpe Process of - .
heterophase Sulphide scale formation on alloys of - he Su=in gy,
differs tronm Wagner's mode] But, in th. case of ;- allioy;

- 1135510017-7"
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The mechanisn of heiero-piase, 035/ /0067 W06/ 95 1 4 /
£040/E935 v

the heterophnase sulphide scale was found <o ELOW exclusively a: a
result of the outward diffusion of both metals, this is ip agroo-
ment with Wagner's theoretical model, Acknowledgmerts are ex-
pressed to Professor L. Czerski for advice and to 7, Nerber for
assistance and advice, The work was carried out on the instruce-
ions of the Komisjia Nauk Technicznych Krakowskiego Odaiziady
Folskiej Akademii Nauk (Commission for Technical Scivnaces of e
Craco - Branch, Polish AS). There are 14 figures, 9 tabvie. ang L3
relerences (14 Soviet-bloc and 39 non-sSoviet-bloc), The four
latest English-language references read as follows - wel 12:Licater
B., Wagner Coy J, elektrochemOSoc,lO7, 1920, 168; xHer, ). Moore &,
Allen R,, J. physic, Chem,63, 1959, 223, Ref .05 3qrga,l <., Bendel
S., Johnson T., Ii C., Trans.ASM 20, 1uSs, 1047, Zef.4l: SJoscann I,
Gregg S., J. Chem., Soc, 19356, 3612,

ASSOCIATION: Katedra chemii gbrniczej Akademii gérniczo—hutniczej,
Krakéw (Department of Mining Chemistry of tpe
Acaaemy for Mining and Metallurgy, Cracow)

SUBMITTED: March, 1960
Card 4/4

CIA-RDP86-00513R001135510017-7"

APPROVED FOR RELEASE: 03/13/2001



"APPROVED FOR RELE

B A il R | S R R S T ] : ] |8 S s e S s

1

APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135510017-7"



it

'PVD F RELES: 0313/2001 CIA-RDP86-00513R001135510017-7

#

§/081/62/000/025/011/120

B149/B186
AUTHORS 1 Mikulski, Jan, Strofiski, Ignaoy, Mrowec, Stanislaw, Werber,
Teodor
TITLE: Investigation of sulfide formation of metals and alloys,

using isotope 839,

PERIODICAL: Referativnyy zhurnal. Khimiya, no. 23, 1962, 84-85, abstract
‘ 25B611 (Pierwsze krajowe sympoz. zastosowah izotopbw techn.,
Rogbw, B8-12 czer., 1960 . Warszawa, no. 20, 1961 [Pol.i
summaries in Russ. and Eng.] )

- TEXTs Labelled atoms were used to investigate'thé mechanism of the oxida-

tion of Cu and Ag and of the alloys Cu-Zn and Ag-2n in liguid sulfur (445°¢
It was observed that during sulfidation of metals (Cu and Ag) these metals /
diffused from the outside through the layer of reaction products. In the ’
sulfidation of the alloys, a hetero-phased layer of dross formed as a

result of the simultanecus transfer of the metal and of sulfur.

[Abatracter'a notes Complete 'tranalation.] :

Card 1/1
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s/081 /62/000/020/01 3/040

p158/B101
AUTHORS: Brilckman, Andrzej._!zgzgflﬂﬁﬁigiiile_ﬁerber, Teodor
TITLE: Investigatvion of the mechanisn of scale formation during

corrosion of metals at high temperatures

PERIODICAL: Referativnyy zhurnal. Khimiya, RO 20, 19@?, 306+ Ebatract
201212 (Pierwsze Krajowe 8sympoz: zaatosovan izotopo?¥ techney
Rogow, B-12 czeT«» 1960. Warszawa, no. 22, 1961 Y_Pol.;

gunmaries in Russ. and Eng.;

TEAT: The principles of applying radioactive igovopes %o characterize /
the diffusion of different reagents shrough a layer of scale formed on .
metal al & high temperature are examined"ith a view %O atudying the
processes of oxidation on 2 pezal surface. The wechanisid wpnereby &

Cu-Zn alloy containing 9 at% Zn is oxidized in liquid S at 444°C was

studied with the %m f Znb5 by applying 8 5-10  film of Cu-in

containing the 72n6% to the surface of the gpecimen and determining the
activity of the jndividual 1ayers of scale formed after 30 and 120 min.

Car& 1/2
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e pechanisd
u layer of scale

Investigation of
wg that

The radioactive Zn was detected only in yne outer 50
end was independent of the total scale thickness. This 8ho
under the condition here exemined 70 plays pract
general proces reagent diffusior through the ac
glatione)

(Abstracter‘s n complete trad

—

ote:

card 2/2

APPROVED FO
R RELEASE:
SE: 03/13/2001 CIA-RDP86-0051
- 3R001135510
017-7"



"APPROVED FOR RELEASE: 03/13/2001 CIA-RDP86-00513R001135510017-7

- -

MROWEC, Stanislaw; WERBER, Teodor

On the mechanism of the formation
of double acal ulphi
layer on copper, Rogs chemii 35 no.6:1661-12"7:1 ?62. da

1, Department of Mining Ch
Motallurgy, Qracaw, o Sebool of Mining and
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o E193/E383
AUTHOR: Mrowec , Staniskaw
TITLE: Mechanism of oxidation of metals at elevated
temperatures
PERIODICAL: Archiwum hutnictwa. ve 7, noe 3, 1962, 251-264
TEXT: In continuation of his earlier work‘(Archiwum~hutnictwa. ,
6, 1961, 61) the present author postulates 2a model of the ’
formation of a double oxide layer on 2 metal for the case when 7/

the compound, constituting the scale, as a defect-free anion
lattice and when the Pilling and Bedworth coefficient for the
system is greater than unity. It is postulated that a single-
layer scale i8 formed as long as the scale is sufficiently thin
and, therefore, capable of compensating the decrease in the.
volume of the underlying metal caused by outward diffusion of
the metal jons and 8o maintaining direct contact with the metal.
When the scale attains & certain critical thickness, fissures
are formed between the scale and the netal and conditions are
created which favour the_formation of a double-layer scale.

The outer scale continues to pe formed as & result ?f outward

“card /4
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P/038/62/007/003/002/002
Mechanism of oxidation‘j... E193/E383 "
diffusion of the metal ions and electrons through the lattice
defects of the compound MeX (where Me signifies the metal
and X the oxidizi The inner laybr is formed as a
ary processes!  a) dissociation
pound MeX taking place in the outdd layer at the
MeX/fissure interface; outward diffusidh of the ions and
electrons of the metal formed as a result of ‘'dissociation of
MeX to the surface of the scale (i.e. to the MeX/X2 interface),

where they react with the oxidizing me _ inward

diffusion of molecul

where
The schematic represen-
is 'reproduced in Fig. 3, where Me and x2

denote, Tespectively, fhe metal and the oxidizing element.

~ Card 2/4
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P/038/62/007/003/002/002
Mechanism of oxidation ... E193/E383

MeX/fissure interface (p(i)) determine the mechanism of the
2

formation of the inner layer. When:

pﬁi)(calculated) <& piI : (12a) ,
2 2

the inner-scale layer can be formed in accordance with the model
described above; when:

i) 11

p(x (calculated) > Px . (12b) ,
2 2 .
another mechanism must operate. Calculations carried out by

the present author for the Ag-S, Cu-5, Fe-S; Ni-S, Ni-0,
Co-0 and Fe~0 systems showed that the formation of a double-
layer' scale in accordance with the model proposed is possible
in all these systems with the exception of the Fe-0 system.

Card 3/4 v
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Mechanism of oxidation .... E193/E383

The precise mechanism of oxidation of Fe (and possibly Ni
and Co) at high temperatures can be determined onl by the
radicactive-tracer technique with the aid of the O isotope.
There are 5 figures and:1l table.

' SUBMITTED: November 7, 1961

Fige '2': ' C - )
Metter
= ~

Me*’e”

[

Card 4/4
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MROVETS, S. [Mrowec, S.]; VERBER, T.

Kinetics of sulfidizing cobalt at high temperatures, Fiz.met.i
metalloved, 14 no,5:770-774 N 62, (MIRA 15:12)

1. Gorno-metallurgicheskaya Akademiya, Pol'skaya Narodnaya
Respublika, g, Krakov,
{Cobalt) (Protective coatings)
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MROWEC, Stanislaw; WERBER, Teodor

—

Contribution to studies on the mechanism of oxidation of cobalt
at high temperatures. Rocz chemii 36 no.l:159-162 ‘62,

1, Department of General and Coal Chemistry, Institute of Mining
and Metallurgy, Krakow.
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MROWEC, Stanislawj WERBER, Teodor

2. Archiw
Kinetics and mechanism of nickel-sulfur reaction. Pt. A
hutn 9 no.3: :289-304 '64.

5 and
1. Department of Inorganic chemistry, 5chool of Mining
Metalluregy, Krakow.
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VIO4EC, Stanislaw; “BREER, Teodor

kiretlcs ani FichanIAm
Ay’ ng “he kinetics &5~ »-°

in studying “

Cer+tain current problems

of gas corroaion of metals.

i T £¢_325 1():’5
Chermta stosow & § no.i. 2577

e g «7‘ h S w004 Jf I"fL‘uY'lg
o D epa-& l"’ lt Of IY‘.OI‘ an he :

and Motellurgy, Xrakow.
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MROWEC, S.; WERBER, T.; ZASTAWNIK, M.
S A
Mechaniam of the solid state reaction in the nickel—chromium—
—sulfur system, Pt.l. Bul chim PAN 13 no.l:27-32 '65.

1. Department of Inorganic Chemistry of the School of Mining and
Metallurgy, Krakow, and Department of Physice of Krakow Technical
University. Submitted October 26, 1964.
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BRYUKMAN, A.; MROVETS, S.; VEREER, T.

- sulfur,
f reactive diffusion in the system copper
Fmi:‘::t:; :QWdo 15 ﬂ003’362‘370 “r '630 (m‘ 16“)

1. Gorno-metallurgicheskays Akademiys, Pol'skaya Marodnays

ka Irdkov.
Respublila, B Copper sulfide) (Daffusion)
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BRIUKMAN Ao MAOVETS, S.; VERBLi, T

Formation of a twoc-layer sulfids gecale on copper. rFlz. met. 1

netallsved, 18 no,334E7-488 0 64, (MIRA 17.11)

1, Gornometaliurgichepkaya akedsmiya Fol'skoy Narcdrooy haspublixl,
Krakov.
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MROWICKI, C.

—_—

- ~
=X} o ]

Develonmental trends in the constructicn of radiophonic recelvers. ;

2/DI0ANATCR, (Publication for amateur radio operators, Title varies: beiore 198,

Radio Amator. Monthly.)} ‘arszawa, Poland.

Vol.5, no.12, Dec.19%5.

Monthly list of East European iccessions (£7.I) LC, Vol.9, no.l, Jane 17:%.

Uncl.
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MROWIEC, Marian, mgr

The superrailroad in Japan. Przegl kole! alektrotech 11 nc.l2:

314-318 D '64.
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P/006/62/010/003/004/006
D237/D308

AUTHORS : Mrowiec, Mieczysfaw and Zyczkowski, Michal

TITLE: The elastic load carrying capacity of a thick-walled
pipe-line _ '

PERIODICAL: Rozprawy inzynierskie, v. 10, no. 3, 1962, 517-530

TFXT: This is a generalization of M. Mrowiec's earlier
work dealing with a thin-walled pipe. Three cascs are considered:

both ends, and all are trecated collectively by introducing ¢ =

freely supported pipe, end-clamped pipe and a cylinder closed at /
0,

VvV , % respectively into the expression for the axial stress. The /
upper bound of the equivalent stress &, is found assuming the
Huber-Hises-Hercky hypothesis and it is shown that it can be reached

at the inner or outer radius only. The limit curves are elliptical
arcs in the Mv.p coordinate system tvhere M = bending moment, p «
internal pressure. The dependence of the limit curves on the wall
thickness and on the parameter @ is shown graphically as well as

an example of the pattern of equal §, in a cross-section of the

Card 1/2
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p/006 62/010/003/004/006
p237/D308

The elastic load ...
4 figures and 2 tables.

December 11, 1961

SUBMITTLD:
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5/081/62/000/021/029/069

B117/B101
AUTHORS & Mrowiec, Stanislaw, Werber, Teodor, Zembura, Zdzisilaw
—
TITLE:s A case of corrosion of 1X18H9T (1Kh18N9T) steel in the

petroleua industry

PERIODICALs Referativnyy zhurnal. Khimiya, no.22, 1962, 285, abstract
211185 (Nafta (Polska), v. 18, no. 2, 1962, 48 - 50 (Pol))

TEXT:1 The corrosion of condenser tubes in a petroleum distillation unit is
described. The tubes, which were made of 1Kh18N9T -type stainless steel with

a wall thickness of 2.5 am, vere useless after three months ' operation

because of pitting and fissuring. Corrosion was particularly strong at the
rolled-out spota. Cheamical, metallographic, and X-ray analyses revealed
intercrystalline corrosion under stress, which was accelerated by the great
temperature gredient in the condenser. (Abstracter's notes Complete ,

translation.) . /

Card 1/1
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MROWINZKI, W,

For accessible and good tourist equipment. p. 6.
No. 10, Oct., 1955. TURY5TA. ‘Yarsaw, Poland.

So: TFastern European Accession. Vol 5, no. 4, April 1956
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MROWINSKI, W,

MROWINSKI, W. Industry offers new equipment. p. 6.

v°1. 28, Noe 10, Oeto 1”6
TURYSTA
Poland

So: East European Accession, Vol. 6, No. 5, May 1957
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| MHOWEA, Miscsyslaw, ins,

Control oircuits of heavy type shunt point drives. Prsegl
kolej elektrotech 13 no.2134=37 F '6l.
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Mrwha, Stanisla®. Sur ung propriét des ensembles
fermés ot bomés, Soc. Scl”Lett. V(amv)ie. C.R.CLIIL
hama Sci. Math. Phys. 44 (1951), 76-77 (1952). -
lvhi utizl g;m“' Sierpifiski proved that if E is a closed and bounded set in
o * . | the plane, there exist 2% straight lines which intersect E in
Nov. 1953 precisely one point. The author proves the following con-
Analysis jecture of Zarankiewicz: Let E be a closed and bounded set
in n-dimensional space; then there exist 2% hyperplanes of
dimension # —1 which intersect E in precisely one point.

P. Erdss (South Bend, Ind.).
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8 MROWKA, S.

Solution of a Urysohn Problem Dealing with Universal Metric Spaces." P, 233,
(GEODEZJA I KARTOGRAFIA, Vol. 1, No. 6, 1953, Warszawa, Poland.)
Polaka Akademia Nauk.,)
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